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摘  要 
1，4-环己二胺（1,4-cyclohexanediamine,简称 CHDA）存在顺式和反式两种
异构体，是重要的精细化工中间体，在聚氨酯工业上有重要的应用。 





确定了 佳反应条件为：反应温度 140℃，反应压力 8Mpa，反应时间 20min。
而且在此 佳反应条件下，反应液中加入实验自己制备的助剂复合钠盐 M1 能够
大大提高反应的 CHDA 选择性以及产品 CHDA 顺反异构体混合物中反式异构体
的含量。所制备的 Ru/C 催化剂能够在 佳反应条件下重复利用 3 次以上。 
论文还研究了从加氢反应液中分离提纯出 CHDA 的反式异构体的方法，采
用加氢反应液与无水乙酸或者与实验室自行制备的复合酸（A1）反应制备得到反
式 CHDA 异构体的衍生物，然后进一步水解反式 CHDA 异构体衍生物得到纯的
反式 CHDA 异构体，纯度可达 99%以上。采用加氢反应液与无水乙酸反应的方
法，反式 CHDA 异构体的收率为 25%~30%，采用加氢反应液与实验室自行制备


























1,4-cyclohexanediamine(CHDA) which had two stereo-isomers of trans- and cis- 
was an important intermediate in the polyurethane industry. 
CHDA was prepared from catalyzed hydrogenation of 1,4-phenylenediamine, using 
5% Ru/C as catalyst in the isopropanol media. The pretreatment of the catalyst and 
the treatment of the carrier were studied in the experiment. The result showed that 
Ru/C pretreatmented in the present of 500℃ hydrogen could improve the activity and 
selectivity of the catalyst, and using the carrier of active carbon which was 
post-processed with ammonia could get a good reaction result. Some parameters 
including reaction temperature, reaction pressure and reaction time were investigated 
in the hydrogenation process. Optimum reaction conditions were determined by 
experiments as follows: the temperature was 140℃, the pressure was 8Mpa and the 
reaction time was 20 minutes. And under the optimum reaction conditions, M1（A 
compound of sodium salt）which was added in the reaction was shown to be an 
effective promoter in enhancing the selectivity of CHDA and in heightening the yield 
of trans-CHDA. Furthermore, the Ru/C catalyst could be reused more than three 
times.   
Two methods of dividing trans-CHDA from the CHDA stereo-isomers mixture, 
which was gathered from the hydrogentaion production, were studied in the article, 
too. A derivant of trans-CHDA was gathered from the reaction on hydrogenation 
production with acetic acid or A1（a compound of acid）. Then the derivant was 
hydrolyzed to get a pure trans-CHDA. The yield of trans-CHDA was 25%~30% in 
the reaction with acetic acid and 50%~60% in the reaction with A1 
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合物的研究也越来越多。CHDA 属于脂环胺的一种，因此 CHDA 的研究和开发
也得到了很大的发展，随着聚氨酯工业的发展，由于 CHDA 在合成聚酯化合物
方面有着优越的性能，CHDA 的工业前景也越来越看好。并且 CHDA 中的反式
异构体又比顺式异构体的用途更为广泛，但是顺反 CHDA 立体异构体的分离在
工业上有一定的困难，纯的单一的 CHDA 异构体或者特定组成的 CHDA 异构体
混合物很难得到，目前的一些分离手段只仅仅局限于实验室分析上，故如何分离
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Fig 2-1 The stereo-isomers of CHDA  
 
两种异构体的物理性质如表 2-1 所示： 
 
表 2-1 CHDA 的物理性质 
Table 2-1 physical properties of CHDA 
化合物 常温下形态 熔点（℃） 沸点（℃） 
trans-CHDA 白色晶体 72-73 87-88/18mmHg 
cis-CHDA 油状液体  90/22mmHg 
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